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The most used r*lntin« * 

8 Xora in rotary offset 
Printing Machine. 1, , „ e . C01ted . , 7 tS * C 

. coated aluainua plate. 
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It* biggest advantage 1* simplicity and" speed in manufacture. 
Also substantially used are multi-metal plates, mostly formed 
of tbree netals, to constitute trl-aetal plates. Usually, 
either aluainuo or sheet steel is used as the carrier substrate 
aetal. These types of plates are used particularly for 
printing with high numbers of printed runs, and vhere high stress 
resistance and long life is important. The excellent surface 
characteristics of these plates can be enhanced, even, by 
additionally anodizing the surfaces. 

These printing Flates. generally, sre circusf erent ially 
discontinuous. Opposite edges of the plates, as they are 
wrapped around a plate cylinder, are foraed with holes to 
engage in register pins of a claopir 3 irnngesent located 
ia'an txially extending groove of the printing cylinder. 
The printing fora Is centered on the engagement pins and 
hooked into the cylinder groove. Prior to hooking the printing 
fora into the groove, the edge is bent at an angle of about 90°. 
The trailing end of the plate is also introduced into the 
cylinder groove, and * claoping arrangement tightly, 
circuafereatially clamps the plate on the cylinder. 
To attach such a plate to a cylinder requires a groove 
extending over the entire width of the cylinder and claaping 
segaents which are located within the cylinder groove. 
The printing forms begin and end in the region of the groove. 
This interruption in the circumference prevents the formation 
of endless iaages and, additionally, causes problems ' 
in operation. The cylinder is subjected to vibrations and 
oscillations due to the groove, and the clamping apparatus 
therein. This limits the printing speed and the oscillations 
Interfere with be.st printing quality. 
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The offset printing form can be attached to a plate cylinder 
which does not have an axial clamping groove, with 
clamping segments* therein as illustrated, for example, in the 
referenced German Patent 27 00 118, Julian, or ca a cylinder as 
5 • described in the referenced patent application axsigned to the 
assignee of the present invention, U.S. Serial 07/823,303, filed 
January 21, 1992, Prem, now Patent No. 5,168,808. 

By use of compressed air, an offset printing form which 
is circumferentially continuous can be fitted on the plate 

10 cylinder. In working or printing condition, it is tightly 
located on the cylinder, yet can be released froa the cylinder, 
without damage or destruction thereof, so that ti*e printing plate 
can be re-imaged and re-used. The elimination of clamping 
grooves and clamping elements not only is a substantial decrease 

15 in the cost of making the printing plate cylinder, but also 
substantially reduces vibration and oscillation thereof. It is 
only necessary to provide register arrangements so that the 
printing sleeve or form is properly fitted cn the underlying 
plate cylinder. Markers formed on the plate cylinder, and 

20 matching markers on the thin offset printing fora, can be used; 
preferably, the elements are inter engaging register pins on the 
plate cylinder which engage in matching recesses, such as holes 
or notches, on the printing form. . 
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It is a specific feature of the present Invention that 
customary commercial offset printing plates can be used, and that 
already existing printing plate copies can be continued to be 
used, without change, except for possibly trimming off excess 
plate material previously inserted into the clamping groove. 
Groove less or continuous printing permits inexpensive 
manufacture of the plate cylinders, since the clanping groove and 
the attachment clamps no longer need be made; the printing 
quality is 
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Improved, and higher printing speeds becoae possible. 

DRAWINGS : 

Fig. 1 Is a perspective view of a sleeve shaped 
-offset printing fora; 

Fig. 2 Is a detailed fractional cross-sectional 
view of a welded printing fora; 

Fig. 3 Is an offset printing fora blank, bezore 
the leading and trailing edges aie connected, with 
one eabodioent of a register arrangeaent; 

Fig. 4 Illustrates a flat offset printing fsrn, 
before being rolled, with another enbodiaent of a register 
arrangement; 

Fig. 5 is a side view of a printing aschine 
cylinder with register airkers thereon, onitting all features 
not necessary for an understanding of the present Invention; 

Fig. 6 illustrates another offset printing plate 
before Joining of the leading and trailing edges, la 
which the end portions of the plate are adhesively 
connected to a coupling saddle; and 

Fig. 7 Illustrates an arrangement for applying a 
circuaf erentlally continuous printing cylinder sleeve over 
a plate cylinder. 

DETAILED DESCRIPTION. 

The offset printing fora 1 has a thickness s 
of- about 0.3 ma, see Fig. 1. It is aade of a aetalllc 
aaterlal, and foraed in a circuaf erentlally continuous 
sleeve having a dlaaeter d of about 30 cm. The axial 
width 1 is about 1.6 a. The aaterlal can be alualaua 
or a aulti-aetal, for exaaple a tri-aetal. The ends la 
and lb are "axlally, that is; transversely welded 
together. The veld seaa 2, preferably, nas a width b 
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In the order of about 0.7 en, preferably less. 

As best seen In Tig. 2, the cross section of the 
veld seaa 2 Is concave at the upper and lover side, or 
outer or Inner side of the circular welded fora 1, 
respectively. The offset printing* fora 1, thus, vlll have 
an outer continuous elrcunf erence , iree fro* any dlscontinui 
Fig. 3 illustrates this fora, before it Is connected 
together. Fig. 3 further Illustrates register holes 4 forse 
at edge regions 3 of the fora l t shaped as through-bores, 
vhlch can fit over register pins 14 , 16 (see Fig. 5) and 
shown in Fig. 5 in greatly exaggerated size, for better 
visibility. Fig. 4 illustrates register notches 6 formed 
at the side edges 3*, 5* of the printing fora, vhlch 
interengage vith register pins, for exaaple pins like the 
pins 14, IS (Fig. 5) secured to the plate cylinder 37. 

The printing fora is aade in sequential steps. 
In accordance vith a feature of the Invention, a printing 
.1 plate Is first cut to size, circuaf eren t lally as veil as 
axially. At least tvo edge surfaces 3', 5* (Fig. 4) 
or an edge region 3 is foraed vith the register eleaents 
4, 6, by suitably punching the plate. The now plate-shaped 
blank Is foraed in a circular sleeve and claaped In a 
welding apparatus, and the longitudinal veldlng seaa 2 
is forned therein. In accordance vith a preferred 
feature of the Invention, a neodyaium-TAC laser is 
used to carry out the veld. The laser pover is preferably 
controlled, using either continuous or pulsed operating 
aode. By suitably controlling the laser power, vhlch can 
be done as veil known in laser controls, a precisely 
reproducible energy can be applied to the printing fora I 
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to fora * precisely controlled reproducible veldlng seta 2. 
Use of « neodynlua-YAC laser places only lov heat loading 
on the thin offset printing fora, thus preventing beat 
deforafttlon or tvlst of the naterlal to be veiled. 
5 This veldlng process Is preferred, since other theraal 

processes tend to distort the thin printing f ora. -* The 
veldlng process Is so carried out that the teu 2 will have 
the shape shown In Fig. 2, that Is, be concave at both 
sides . 

10 The thin printing form can then be expanded by 

compressed air and, when so expanded, pushed on the 
cylinder 37 (rig. 7). 

Coating of the printing fora 1, and exposure 
to provide the subject natter thereon, can be carried out 

15 either before the end portions la, lb are connected 

together, or aftervards. Coating and exposing th<* flat 
fora - see Fig. 4 - can carried, out outside of the. printing 
nachine; altera* tlvely , the printing fora 1 can be 
coated and exptsed after application on the cylinder 37 

20 (Fig. 7), for exaaple when already installed In the 

printing nachine. 

In accordance with another eabodlaent of the 
Invention, the end portions 1ft, lb are connected together 
by an underlying saddle 9, to which they are adhered. 

25 Fig. 6 Illustrates the saddle 9 before the edges la, lb 

are fitted against each other. Preferably, the beginning 
portion, for exaaple portion la. Is adhered to one-half 
of the axially extending underlying saddle, the printing 
fora then bent Into circular, tubular shape, and the 

30 second end and the adjacent portion thereof Is adhered 

to the other half of the longitudinal saddle 9. The abutting 
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end portion, of the printing plate f orB , ^ ^ addi£ionaUy 
adhered against each other . ^ ^ ^ ^ ^ 

printing form. is then fitted on the plate cylinder 37. 

The basic principle of the present invention, thus, ia 
to provide a commercial, well-known printing pl ate made of . 
metallic material and to s^pe this printing plate into a sleeve 
and connect the edges to form a complete circumferentially 
continuous sleeve which can be secured to a printing cylinder 37 
ao that, when in operating condition in a printing machine, it 
is held by frictional engager with tie underlying plate 
cylinder of the printing machine. M d in appropriate register. 
Vet. it can be readily released from the plate cylinder. The 
eleeve-type printing plate, thus, has a contiguous circumference 
without any free or loose end portions and can be placed over a 
circumferentially continuous plate cylinder, without a clamping 
groove . 

The referenced application 07/623.303. filed January 
21. 1992. Prem. now Patent S.lse.Bol. describes the mounting of 
continuous sleeves. 

deferring now to Fig. 7 : 

Fig. 7. generally, show., the core structure or cylinder 
37. with two schematically shown circumferential grooves and 
expansion rings 38. 38 . thereon. The figure i. drawn axially 

compressed. 

Compressed air. when emitted from openings <o -"of 
which only a few are shown - formed in the plate or core cylinder 
37. expands from lor,, so that it can be slipped on the cbre 
cylinder 37 over the resulting air cushion or air pillow. The 
relatively thin wall thickness 
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of the sleeve ensures inherent sealing of the ring g*p 
as the sleeve 1 or V is il" on the core 37. which gap 
occurs between the sleeve end the surface of the core. 
Thus, sir cen escape only in the direction of movement of 
5 the sleeve *t the feeing end or edge, end en eir cushion 

will build up in the resulting ring gap. When using 
relatively thick-welled sleeves, e.g. of aluminum, end expending 
then by compressed sir, it has been found that a substantial 
amount of air introduced into the ring gep escapes in both 
10 directions from the facing ends of the cylinder. This is 

a problem in mounting the sleeTes. Due. to the substantial 
loss of coapressed air. it is difficult to build up an 
air cushion to a sufficient extent, so that assembling 
the sleeve over the core becomes difficult. By selective partial 
15 expansion of only 1 ring 38', one end of the conposite 

of the sleeve and the core is constricted with respect. to a 
pressure aediun, so that a suitable air cushion can be 
obtained, which facilitates assembly of a sleeve over the 
core and thus assembly of the final printing cylinder. 
20 The sequence of re-sleeving a cylinder, thus, is 

this. A new sleeve 1 or 1' is fitted *ver 
the cylinder 37, and coapressed air emitted from the 
openings 40 which, of course, are circuaf erentially 
located although only a few are shown in Fig. 7 for 
25 simplicity. After the sleeve 39 has been pushed in the 

direction of the arrow A beyond the openings 40, the expansion 
ring 38' if expanded to the extent that coapressed air 
froa the openings 40 can no longer readily escape in 
the axial direction, in Tig. 7 towards the right, over the 
30 right end portion of the cylinder 37 from the openings 40, 

thus maintaining better control over the air cushion as the 
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•l..v. 1 o, V U ? ».h. a 0 ,.r th. cor. .truetor. 37. 

/" l0U * eh " ,M " d """"'loo. b . 
«nd ,.. tur „ di.cl... d , oa d «. erlked b , reln bt 

«.* -ith any o. b . r ., wthln tu ,„ pt of ^ cone 

th« pc. .cat invention. 

..t.l , * ,Ul " b1 ' trt — t * 1 > rl " lB « Pl«« »« th. following 
-t.l X.y.r.: copper for colour-carrying areas and chromium for 
-ater-carrying areas in connection with an iron support. 
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TBS PgPPIKgHTg CT TBI iyvgrnon TV wnot ^rn^TVT. m pj^rx 

OUR lyVPTTTOW.. 


A method of making a circuaf erentially continuous 
offset printing plate or form for a plate cylinder (37) of a 
rotary offset printing machire, in which the side edge regions 
of the plate cylinder (37) are formed with at least one cylinder 
register element (14. 16), said method comprising: 

cutting an essentially rectangular plate of printing 
plate or printing form material 6f aluminum, tri-metal or other 
multi-metal to circumferential and width dimensions of the plate 
cylinder (37), to provide a cut plate defining leading and 
trailing edges (la, lb) and side edges (3, 5) ; 

forming the cut plate with at least one form register 
element (4, 6) at a location or locations which match the 
location of the at least one cylinder register element (14, is); 

coating the cut plate with a photo-sensitive layer to 
permit application of subject matter to be printed on the coated 
plate- 
rolling the cut plate into tubular form to then define 
an inner plate side and an outer plate side; 

clamping the tubular cut plate in a vorkpiece holder 
of a welding machine with the at least one form register element 
in predetermined position on the vorkpiece holder; and 
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forming . long welding seam « 2 > „ lllllv ef the 
fonned cut plate to *,!„ the leading and traiUr(g ^ ^ 
controlling the welding seam formation such that the welding 
seam. i„ cress section, will have essentially concave shape at the 
outer plate side and at the inner plate side of the t, , .. • 
formed cut plate. 

2- The method of claim 1. vherein the step of coating the 

Pl«. with a photo-sensitive layer and applying the sw'ect 
-tter to be printed on the plate is carried out after the 
cutting step and before the step of rolling the cut plate into 

tubular form. 

The method of clain, !. vherein said step of forming the 
cut plate with the at least one fern register element copses 
Arming at least one register recess «. 6 , by punching ^ ^ 
plate, before being rolled. 

The method of claim i. wherein said step of forming the 
welding seam < 2 > comprise., welding the leading and trailing end 
edges of the plate with a neodymium-YAG laser. 

5. The method of claim !, farther inclxsdij>g ^ etep Qf 

fitting the welded tubular plate on the cylinder, by expanding 
the welded tubular plate by compressed air, and pushing it on the 
plate cylinder (37) . 
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6. The method of claim 1, wherein said step of coating the 
plate with a photo- sensitive layer and applying the subject 
matter to be printed on the plate is carried out after the plate 
h&s been rolled into tubular form and welded. 

7. The method of claim 6, wherein the step of forming the 
cut plate with the at leasr one form register element comprises 
forming at least one register recess (4, 6) by punching the cut 
plate. 

8. The method of claim 6, wherein said step of forming the 
welding seam (2) comprises welding the leading and trailing end 
edges of the plate with a nt_od ymi urn - Y AG laser. 

9. The method of claim 6, further including the step of 
fitting the welded tubular plate on the cylinder by expanding the 
welded tubular plate by compresses air, and pushing it on the 
plate cylinder (37) . 

10. A circumferentially continuous offset printing plate 
form (1, 1') for application on a pxate cylinder (37) of a rotary 
offset printing machine, comprising: 

a circumierentially continuous, axially seamed tube or 
sleeve (1, 1') of printing plate material of aluminum, tri-metal 
or other multi-metal, deformed into tubular shape from a flat, 
essentially rectangular plate or sheet (1) of said printing plate 
material of aluminum, tri-metftl or other multi-metal, defining 
leading and trailing edges, and side edges, and in which, upon 
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deformation, the leading and trailing edjes (la, lb) meet 

an axial weld seam <2) securely welding said leading 
and trailing edges together to define the tube or sleeve, with 
a circumferentially continuous outer surface and having said 
axial weld seam at said leading and trailing edges, 

wherein said weld seam, in cross section, has 
-essentially concave shape both at an outer plate side and at an 
inner plate side of the tube or sleeve, 

said tube or sleeve being dimensioned with respect to 
the cylinder for frictionally engaging the circumference of the 
cylinder (37) when in a printing position in the printing 
machine, while being re leasable from the cylinder; 

at least one form register element (4, 6) forced on at 
least one of said side edges (3, 5) of said'tube or sleeve, and 
adapted for engagement with at least one cylinder register 
element (14, 16) located on at least one edge portion of the 
plate cylinder (37); and 

wherein said circumferentially continuous tube or 
sleeve is coated with a photo- sensitive layer. 

11. The printing plate of claim 10, in combination with the 

plate cylinder wherein said at least one cylinder register 
element is formed as a projecting pin (14, 16), and 

the at least one form register element comprises at 
least one hole (4) punched into said tube or sleeve, fitting over 
said at least one projecting pin (14, 16) . 
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12. The printing plate of claim 10, in combination with the 
plate cylinder wherein said at least one cylinder register 
element is formed as a projecting pin (14, 16); and 

the at least one f era register element comprises at 
least one" notch (6) formed in at least one of said side edges (3, 
5) of said' tube or sleeve fitting over said projecting pin (14, 
16). 

13. The printing plate of claim 10, in combination with the 
plate cylinder wherein the at least one cylinder register element 
comprises projecting means (14, 16); and 

said at least one form register element comprises a 
recess means (4, 6) formed on or adjacent to at least one cf said 
side edges (3, 5) of said tube or sleeve. 
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